ULTRASONIC NEBULIZER FOR PRODUCING HIGH-VOLUME 

SUB-MICRON DROPLETS 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

5 The present invention relates to the technical field of ultrasonic 

nebulizers and, more particularly, to an ultrasonic nebulizer for producing 
high-volume sub-micron droplets. 

2. Description of Related Art 

An ultrasonic nebulizer uses an oscillation signal to drive a piezoelectric 
10 ceramic oscillator for producing mechanical vibration. The vibration energy 
is coupled to a liquid to be nebulized for producing capillary waves thereon 
and droplets. The ultrasonic nebulizer can be used for medication or 
producing droplet applications. Generally an oscillation frequency of a 
conventional ultrasonic nebulizer is 1 .6MHz or 2.4MHz. As shown in FIG. 1 , 
15 the average diameter of droplets produced by a conventional ultrasonic 
nebulizer at 1 ,6MHz and 2.4MHz are 2.3 fim and 1 .7 fi m respectively. The 
droplets with a diameter of 2.3 (i m and 1.7 //m are too large for treatment 
of an alveolus. In general, the droplets with a diameter large than 1 .0 ji m are 

easily absorbed by a bronchus or bronchioles before entering the alveolus. 

20 On the contrary, most droplets with a diameter less than 1 .0 fi m easily pass 
through the bronchus or bronchioles and are absorbed by the alveolus. FIG. 1 
shows that the total quantity of droplets with a diameter less than 1 .0 fi m is 
very little for a conventional nebulizer with a 2.4MHZ oscillation frequency, 
and therefore the total volume of the droplets entering the alveolus is also 

25 very little and is not suitable for treating an alveolus. However, if the 



oscillation frequency can be changed to 5 MHz, then the volume of the 
droplets with a diameter less than 1 .0 fi m can be dramatically increased for 
treating the alveolus. Therefore, there is a need to have a novel design for a 
nebulizer that can mitigate and/or obviate the aforementioned problems. 

5 

SUMMARY OF THE INVENTION 

The object of the present invention is to provide an ultrasonic nebulizer 
for producing high- volume sub-micron droplets. 

With this object in view, the present invention provides an ultrasonic 

10 nebulizer for producing high-volume sub-micron droplets. The ultrasonic 
nebulizer comprises an ac/dc converter, an oscillator circuit, an amplifying 
device, a nebulization chamber, and at least one piezoelectric ceramic 
oscillator. The ac/dc converter rectifies an ac current to a dc current and 
provides a dc voltage. The oscillator circuit powered by the dc voltage 

1 5 produces an oscillation signal with a frequency larger than or equal to 3MHz. 
The amplifying device is connected to the oscillator circuit for amplifying 
the oscillation signal. The nebulization chamber has a lower face for holding 
a liquid to be nebulized. At least one piezoelectric ceramic oscillator is 
formed on the lower face of the nebulization chamber and electrically 

20 connected to the amplified signal providing an ultrasonic output to cause 
nebulization for producing high-volume sub-micron droplets. 

Other objects, advantages, and novel features of the invention will 
become more apparent from the following detailed description when taken 
in conjunction with the accompanying drawings. 

25 BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 shows a relationship of an average diameter of droplets and 
droplet distribution vs. oscillation frequency; 

FIG 2 shows a block diagram of an ultrasonic nebulizer for producing 
high-volume sub-micron droplets in accordance with the present invention; 
5 FIG. 3 shows a circuit of the ultrasonic nebulizer for producing 

high-volume sub-micron droplets in accordance with the present invention; 
and 

FIG. 4 shows an arrangement of the plurality piezoelectric ceramic 
oscillator in accordance with the present invention. 

10 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

With reference to FIG. 2, there is shown a preferred embodiment of an 
ultrasonic nebulizer for producing high-volume sub-micron droplets, which 
comprises an ac/dc converter 21, an oscillator circuit 22, an amplifying 
15 device 23, a nebulization chamber 24, and at least one piezoelectric ceramic 
oscillator 25. 

The ac/dc converter 21 rectifies an ac current to a dc current for 
providing a dc voltage to the oscillator circuit 22. The oscillator circuit 22 
powered by the dc voltage produces an oscillation signal with a frequency 

20 larger than or equal to 3 MHz. The preferred frequencies of the oscillation 
signal in the present embodiment are 3 MHz or 5 MHz. The amplifying 
device 23 is connected to the oscillator circuit 22 for amplifying the 
oscillation signal. The nebulization chamber 24 has a lower face for holding 
a liquid to be nebulized. At least one piezoelectric ceramic oscillator 25 is 

25 formed on the lower face of the nebulization chamber 24 and electrically 
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connected to the amplified signal providing an ultrasonic output to cause 
nebulization for producing high-volume sub-micron droplets. 

FIG 3 shows a circuit of the ultrasonic nebulizer for producing 
high-volume sub-micron droplets in accordance with the present invention. 
5 As shown, the ac/dc converter 21 comprises four diodes D1-D4, and a 
resistor R6 to form a Whetstone bridge and rectifies an ac current to a dc 
current for providing a dc voltage. The oscillator circuit 22 comprises a 
plurality of resistors R1-R3, a plurality of capacitors C1-C3, a variable 
resistor VR1 and an oscillator OSC1 for generating the oscillation signal. 

10 The amplifying device 23 comprises a resistor R5, a plurality of capacitors 
C4~C6, a plurality of inductances L1-L2, a diode D5, and a power amplified 
transistor Q2 for amplifying the oscillation signal of the oscillator circuit 22. 
Thus, the piezoelectric ceramic oscillator 25 driven by the amplified 
oscillation signal oscillates at a specific frequency. 

15 As shown in FIG. 3, if the oscillation frequency of oscillator OSC1 is 5 

MHz, the oscillator circuit 22 will oscillate for generating a 5MHz 
oscillation signal. Then, the oscillation signal amplified by the amplifying 
device 23 can drive the piezoelectric ceramic oscillator 25. The piezoelectric 
ceramic oscillator 25 also oscillates at 5MHZ for producing a plurality of 

20 droplets with a 1 .0 fji m average diameter. The average size of the droplets at 
5MHz oscillation frequency is less than those produced at 1.6MHz or 
2.4MHz oscillation frequencies. However, as shown in FIG. 4, at least one 
piezoelectric ceramic oscillator 25 is formed on the lower face of the 
nebulization chamber 24 and electrically connected to the amplified signal 

25 for producing high-volume sub-micron droplets. This arrangement can 
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overcome the problem of insufficient droplets volume at 5MHz oscillation 
frequency. 

As aforementioned, the inventive ultrasonic nebulizer uses a 5 MHz 
oscillation frequency for producing the droplets with a 1 .0 ft m average 
5 diameter. Additionally, with the arrangement of at least one piezoelectric 
ceramic oscillator formed on the lower face of the nebulization chamber, the 
inventive ultrasonic nebulizer can produce high-volume sub-micron 
droplets. 

Although the present invention has been explained in relation to its 
10 preferred embodiment, it is to be understood that many other possible 
modifications and variations can be made without departing from the spirit 
and scope of the invention as hereinafter claimed. 
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